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B.1. Draft Modeling Results, June 25, 2003 
Draft Modeling Results 2003 Sustainable Harvest Calculation for State Trust Forestlands in 
Western Washington managed by the State Department of Natural Resources.  Draft 
presentation materials for the Washington State Board of Natural Resources Special Meeting 
on June 25, 2003.
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B.2. Modeling Input and Process 

B.2.1 Forest Stand Development Stage Classifications  
The Department uses OPTIONS, a forest estate simulation (computer) model, to examine 
various sustainable forestry management scenarios. The model uses forest inventory 
variables to report estimated future forest structures and timber yields.  To evaluate 
ecological implications of different sustainable forest management alternatives, a forest stand 
classification was developed, which describes forest conditions in terms of habitat values for 
wildlife species and their key ecological functions. The classification criteria use forest 
inventory data for several attributes of stand structure to distinguish stand conditions 
associated with wildlife habitat and stages of forest development.   

DNR’s internal literature reviews, expert consultation, and data from a recently published 
compendium on wildlife habitat associations and ecological functions (Johnson and O'Neil 
2001), were used to build a structural classification: the “Forest Structure Classes" (FSC1).  

An additional forest classification was developed to evaluate effects of alternative 
silvicultural regimes used in the six Alternatives that are based on the “biodiversity pathway” 
approach developed for the Washington Landscape Management Project by Carey et al. 
(1996). The Washington Landscape Management Project employed a more generalized 
classification that focuses on the ecological processes underlying the stages of forest 
development. Physical characteristics associated with "Stand Development Stages" (SDS)2 
serve as indicators of these processes at work.   

The distinction between "Stand Development Stages" (SDS) and "Forest Structure Classes" 
(FSC) is critical to the validity of any conclusions that may be drawn from assessments that 
are based on either or both of these classifications. The classifications serve different 
purposes.  

SDS support general assessments of forest ecosystem processes and stand development. The 
FSC were stratified according to wildlife species’ associations, with finer measures of 
structural conditions (Johnson and O’Neil, 2001).   

The variables are similar between the two classifications, but the range of structural 
conditions comprising each "Stand Development Stage" is much broader than the defining 
criteria for the "Forest Structure Classes." 

Carey et al (1996) also used the habitat relationships data in Brown (1985) as the starting 
point for their indices of vertebrate species diversity, biotic integrity and carrying capacity of 
SDS for several species' assemblages. Stand conditions in Brown (1985) were adapted to fit 
the SDS classification.   

                                                      
1 Forest Structure Classes are represented in the database as WHERL_SC 
2 Stand Development Stages are represented in the database as RLMP_SDS 
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B.2.1.1 Descriptions of Forest Characteristics Classes  
The following descriptions use combinations of values for the four structural attributes 
displayed in Table B-4, as criteria for distinguishing the stand structure classes and 
development stages.  

Table B-1. Four Structural Attributes Used as Classification Criteria *  
Structural Attributes Variables 
Tree Size (DBH class) 
 

Grass/Forb  <1"  
Shrub/Sapling  1-9" 
Pole   10-19" 
Large   20-29" 
Giant   >30" 

Percent Canopy Cover Open/Moderate  10-69% 
Closed   70-100% 

Number of Canopy Layers Single-story  1 stratum 
Multi-story  2 or more strata 

Tree Decadence Habitat Elements Standing dead/decadent trees  in trees/acre 
(TPA) >25”DBH 
Dead down coarse wood in linear feet/acre 
20”diameter  

*  Please refer to Table B-2 for the classification framework, and comparison with other classifications.   

 

B.2.1.2 Stand Development Stages (SDS)  [Forest Structure Classes (FSC)]  
SDS:  Ecosystem Initiation Stage   

FSC: Grass/Forb  

STRUCTURES:  These sites are openings dominated by grasses and forbs.  Some shrubs may be 
present.  Tree seedlings are less than 1" diameter at breast height (DBH) and constitute 
less than 10 percent of the vegetation cover. Some larger trees remaining from the 
previous stand may be present, but provide less than a 10 percent canopy cover.   

PROCESSES:  This is the Ecosystem Initiation Stage, the result of a disturbance of sufficient 
intensity to remove or kill the overstory tree component of the stand. Wind, fire, disease 
or timber harvest may leave varying amounts of biological legacies (understory trees, 
nonvascular plants, humus, soil microbes and invertebrates, large snags and down wood, 
etc.), which influence rate of stand re-development and maintenance of biodiversity and 
ecological processes.   

FSC:  Shrub/Sapling (open, moderate) 

STRUCTURES:  This stage is characterized by sapling trees ranging between 1-9" DBH. At the 
smaller end of this diameter range, saplings are similar to shrubs in structure; when 
combined with shrubs, canopy cover is between 10-69 percent.  Shrubs contribute less 
canopy cover as saplings grow to the larger end of the diameter range. Scattered larger 
trees remaining from the previous stand may be present, but provide less than 10 percent 
canopy cover. Grasses and forbs are present, their abundance varying with the amount of 
canopy cover. There is only one canopy stratum.   



 
 
 
 
 

Draft EIS Appendix B 

Appendix B 

B-37

PROCESSES:  Later in the Ecosystem Initiation Stage, shrubs and sapling trees increase in 
density, with an incremental increase in vertical diversity and foliage (foliar biomass).  
Depending upon the presence of legacy or old trees, this stage may support high 
diversities and abundances of vertebrate generalists and species associated with openings, 
but lower total biodiversity, when compared to all of the other stages except the 
competitive exclusion stages.   

SDS:  Sapling Exclusion Stage   

FSC:  Shrub/Sapling (closed)  

STRUCTURES:  Sapling trees range from 1-9" DBH. They are structurally similar to shrubs at 
smaller diameters, and begin to resemble poles as they reach the upper end of the diameter 
class. Canopy cover exceeds 70 percent. Shrubs contribute less canopy cover as saplings 
grow into poles. Scattered larger trees remaining from the previous stand may be present, 
but provide less than 10 percent canopy cover.  Grasses and forbs are likely scarce to 
absent. There is only one canopy layer.   

PROCESSES:  The Sapling Exclusion Stage marks the beginning of the competitive exclusion 
stages. Trees begin to compete with shrubs for space, light and nutrients.  Shrubs decrease 
in density and grass/forb vegetation begins to disappear.   

SDS:  Pole Exclusion Stage   

FSC:  Pole - Multi (closed) 

STRUCTURES:  These stands have canopies dominated by pole-sized trees (10-19"DBH), with 
a distinct understory canopy of saplings (1-9"DBH). Two or more canopy layers are 
present. Scattered large/giant relict trees may be present, but contribute less than 10 
percent canopy cover. Although multi-storied, canopy cover from poles exceeds 70 
percent, with another 10 percent or more canopy cover from saplings, creating a closed 
stand. A grass/forb or shrub understory is scarce to absent.  

PROCESSES:  In the Pole Exclusion Stage, suppression mortality begins to exert an influence 
on the stand. Taller, faster-growing trees become dominant; growth of smaller trees 
becomes suppressed, causing mortality and creating the first cohort of small snags. Unless 
present in the form of biological legacies, large snags and down wood are depauperate in 
this stand. Crown closure among conifers suppresses grass, forb and shrub growth; if 
present, deciduous hardwood trees become suppressed and die, creating a short-term 
source of small snags and logs.   

FSC:  Pole - Single (closed) 

STRUCTURES:  Canopies are dominated by pole-sized trees ranging from 10-19"DBH and 
averaging greater than 70 percent canopy cover. The stand has a single canopy stratum. 
Scattered large/giant relict trees may be present, but contribute less than 10 percent  of the 
canopy cover.  Smaller trees, if present, provide less than 10 percent canopy cover. 
Grass/forb or shrub vegetation is scarce to absent.   

PROCESSES:  In this form of the Pole Exclusion Stage, structural and vegetative complexity are 
at their lowest levels. The high density and uniform size of relatively short trees creates 
the darkest conditions under their closed crowns. This stage features the lowest diversity 
and abundances of wildlife species, and is thought to support the lowest levels of 
biodiversity among all stages. Continuing suppression processes may create a small, 
second cohort of pole-sized snags.   
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SDS:  Large Tree Exclusion Stage   

FSC:  Large - Single (closed)  

STRUCTURES:  Canopies are dominated by large trees ranging from 20-29"DBH and averaging 
greater than 70 percent canopy cover. Some giant trees may also be present within the 
stand's single canopy stratum. Smaller trees, if present, provide less than 10% canopy 
cover. If present, grass/forb or shrub vegetation is scarce.   

PROCESSES:  In Large Tree Exclusion, tree competition and crown closure still preclude 
overall establishment of understory trees and vegetation. However, suppression mortality 
has been at work, gradually reducing the density of trees. They are also taller. Scattered, 
sparse pockets of ground vegetation gain a foothold where light begins to penetrate the 
stand. This is the precursor to the next set of processes, Understory Reinitiation. Small 
snags created during Pole Exclusion stages are in late decay stages or have fallen, creating 
a small, first cohort of small down logs. Unless present as biological legacies, large snags 
and down wood are absent from the stand.   

SDS:  Understory Reinitiation Stage   

FSC:  Pole - Single (open, moderate)  

STRUCTURES:  Trees that define this stage are between 10-19”DBH.  Their canopies dominate 
the single-storied stand, creating from 10-69% canopy cover.  Only one canopy stratum 
exists.  Scattered large/giant relict trees may be present, but contribute less than 10% 
canopy cover.  If present, canopy cover from other tree sizes is less than 10%.  Grass, forb 
and shrub cover exceeds 10%, but abundance varies with the amount and variation in 
canopy cover.   

PROCESSES:  On medium to high sites in western Washington, this form of Understory 
Reinitiation is more likely to be created by silvicultural processes than natural processes.  
Wider spacing of pole-sized trees allows light to enter the stand, and makes nutrients and 
water available for the establishment of understory plants.  If present, small snags or down 
logs are in advanced stages of decay.  Large decadence elements are absent, unless they 
exist as legacies from the previous stand.   

FSC:  Pole - Multi (open, moderate)  

STRUCTURES:  These multi-layered stands have canopies dominated by pole-sized trees, with a 
distinct understory canopy of smaller trees. Two or more canopy layers are present. 
Canopy cover from poles (10-19"DBH) ranges from 10-69 percent; saplings (1-9"DBH) 
contribute 10 percent or more canopy cover. Scattered large/giant relict trees may be 
present, but contribute less than 10 percent canopy cover. Grass/forb or shrub vegetation 
exceeds 10 percent cover, but varies in abundance relative to canopy cover.   

PROCESSES:  Like the previous on the westside, these conditions are more likely a result of 
silvicultural processes than natural processes. Poles are likely at the higher end of the 
diameter class, and occur at lower densities. The understory cohort likely contains shade 
tolerant species, occurring in varying densities, allowing for the establishment of patches 
of shrubs, forbs and tree seedlings. Any small snags or down logs are in advanced stages 
of decay. Large decadence elements are absent, unless they exist as legacies from the 
previous stand.   
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FSC:  Large - Single (open, moderate) 

STRUCTURES:  This stage is defined by trees 20-29"DBH, whose canopy dominates the stand.  
Some giant trees may also be present. Their combined canopy cover ranges from 10-69 
percent and forms a single canopy stratum. Trees of other sizes may be present but 
constitute less than 10 precent canopy cover. Grass/forb or shrub understory cover 
exceeds 10 percent.   

PROCESSES:  This Understory Reinitiation stage features a single canopy stratum of large 
trees, occurring at low enough densities to allow establishment of grasses, forbs, shrubs, 
and understory trees. On the westside, it is most likely to be created as a result of 
silvicultural treatments.   

SDS:  Understory Reinitiation Stage (continued) 

FSC:  Large - Multi (closed)  

STRUCTURES:  This stage features multi-layered canopies dominated by large (20-29"DBH) 
trees. Some giant trees (>30"DBH) are usually present, along with one or more distinct 
canopy layers of smaller trees.  Two or more canopy strata are present.  Total canopy 
cover exceeds 70 percent with 30 percent or more cover from large and/or giant trees. 
Cover from giant trees does not exceed 30 percent. Canopy cover from poles (10-
19"DBH) contributes another 10% or more; saplings (1-9"DBH) may also contribute 10 
percent or more canopy cover. Cover from grasses, forbs and/or shrubs exceeds 10 
percent, but densities are low, except in canopy gaps.   

PROCESSES:  The attributes of this form of Understory Reinitiation Stage indicate a stand that 
could result from natural processes or silvicultural treatments. The large trees occur at 
lower and more variable densities. Understory cohorts likely contain shade tolerant 
species, also occurring in varying densities, allowing for growth of shrubs, forbs and tree 
seedlings. Canopy gaps are developing.  Most small snags from the pole exclusion stages 
have decayed and fallen.  Any small down logs are in advanced stages of decay or have 
disintegrated into the forest floor.  Large decadence elements are scarce or absent, unless 
they exist as legacies from the previous stand.   

SDS:  Developed Understory Stage  

FSC:  Large - Multi (open, moderate)  

STRUCTURES:  These multi-layered stands feature canopies dominated by large (20-29"DBH) 
trees. Some giant trees (>30"DBH) are usually present, along with one or more distinct 
canopy layers of smaller trees. Two or more canopy strata are present.  Total canopy 
cover is from 10-69 percent with 10% or more cover from large and/or giant trees.  Cover 
from giant trees does not exceed 30 percent. Canopy cover from poles (10-19"DBH) 
contributes another 10 percent or more; saplings (1-9"DBH) may also contribute 10 
percent or more canopy cover. Grass, forb and/or shrub cover exceeds 10 percent, with 
higher abundance in canopy gaps.   

PROCESSES:  The Developed Understory Stage features an increase in abundance of 
understory tree layers and other vegetation.  Although shade tolerant species occur, 
overall plant species diversity has not fully developed. Unless legacies from the previous 
stand still occur, large decadence elements may be depauperate in this stage.   
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SDS:  Botanically Diverse Stage 

FSC:  Giant - Multi  

STRUCTURES:  These stands feature a multi-layered canopy dominated by giant trees 
(>30"DBH), with one or more distinct canopy layers from smaller trees.  Giant trees 
provide 30 percent or more canopy cover; large trees are usually present but their canopy 
cover does not exceed 30 percent.  Canopy cover from poles (10-19"DBH) contributes 
another 10% or more; saplings (1-9"DBH) may also contribute 10 percent or more canopy 
cover.  Grass, forb and/or shrub cover exceeds 10 percent, with highest abundance in 
canopy gaps.  Tree decadence elements are present, with 3-12 snags (>25"DBH) per acre 
and up to 150 linear feet per acre (LFPA) of logs (>20"average diameter).   

PROCESSES:  Fewer but larger trees occur in the overstory; the appearance of distinct canopy 
gaps and small openings, allows increased abundance and diversification in pockets of 
grass/forb/shrub vegetation. Abundance and diversity of tree and plant species are 
maximal in the Botanically Diverse Stage. Some decadence elements begin to appear, but 
are relatively scarce. Structural complexity and diversity have not fully developed; 
associated biotic diversity and community composition remain limited.   

SDS:  Niche Diversication Stage 

FSC:  Giant - Multi (ND)  

STRUCTURES:  This stage has the same minimum structural criteria as the previous Giant - 
Multi stand, with the exception of higher densities of snags and down logs.  Snag 
densities (>25"DBH) increase to 13-24 per acre; up to 1200 linear feet per acre (LFPA) of 
logs (>20"average diameter) now exists.   

PROCESSES:  The Niche Diversification Stage features increasing amounts of tree decadence 
and associated microhabitat elements. The bark of aging trees, in the moderated 
microclimate of the stand, supports the appearance of lichens and other epiphytes. As tree 
architecture coarsens, canopy detritus begins to accumulate on bulky limbs and in bark 
fissures, broadening the composition of invertebrate communities. Increased canopy 
volume and vertical diversity brings commensurate increases in bird and arboreal 
mammal abundance. Accumulations of detritus on the forest floor bring higher 
abundances of fungi and soil invertebrates. Trophic pathways become more complex, 
ecological functions, more robust.   

SDS:  Fully Functional Stage  

FSC:  Giant - Multi (FF)  

STRUCTURES:  This stage has the same minimum structural criteria as the first Giant - Multi 
stand, with the exception of higher densities of snags and down logs. The number of 
snags (>25"DBH) now exceeds 24 per acre; coarse wood accumulations exceed 3000 
linear feet per acre (LFPA) of logs (>20"average diameter).   

PROCESSES:  A stand in the Fully Functional Stage is distinguished by increasing additions of 
large tree decadence elements; accumulations now resemble those present in natural old 
growth stands. Trees continue to age; some become larger, some die and fall. Those 
growing in openings begin to develop architectural attributes similar to individual, 
ancient trees that may persist through disturbances, for centuries in old growth forests. 
Higher levels of biotic diversity, species abundance and trophic complexity, create 
redundancy in ecological functions and processes. This is thought to improve ecosystem 
resilience and likelihood of continued production of goods and services through time. 
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For modeling purposes, the Fully Functional Stage approximates old growth, but is not 
of natural origin; management treatments have shaped the stand's development.   

SDS:  Old Natural Forests  

FSC:  Old Natural Forests  

STRUCTURES:  The structural description is the same as Giant - Multi (FF), but classification 
criteria differ. The stand must be older than 250 years and must have never been subject 
to management activities. The age criterion also serves as an indicator of natural origin.   

PROCESSES:  The same basic description of Fully Functional applies, but by distinguishing old 
growth stands based on their natural origin and lack of management history, the 
classification acknowledges that unknown attributes and organisms may exist, that cannot 
be replicated in younger stands that did not develop from the same processes as old 
growth.  
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B.2.2 Definition of Harvest Types  
Washington’s Department of Natural Resources carries out many types of silvicultural 
activities that result in the harvest of trees on state trust lands. Some of these—such as pre-
commercial thinnings and cutting of competing vegetation—do not result in merchantable 
timber, and are not included in this discussion on harvest types. 

The two basic reporting categories used for silvicultural activities resulting in merchantable 
timber are thinnings and clear-cuts. DNR typically designs thinnings for dense closed 
stands with both small and large diameter trees.  

Thinning does not typically result in significant regeneration – that is, growth of new 
groups or a ‘cohort’ of trees within the standwhereas clear-cuts result in significant 
regeneration. In the forest structure-oriented silviculture of today, regeneration harvests can 
include shelterwoods, partial harvests, variable density thinning, patch cuts and other 
harvest design options.  

To simplify the reporting of the harvest types that make up the sustainable harvest, three 
reporting categories are presented: 

• Low-volume removal harvest (Harvest Type “A”) – less than 11 thousand board feet 
per acre (11 mbf/acre) removed  

• Medium-volume removal harvest (Harvest Type “B”) – between 11 and 20 mbf/acre 
removed 

• High-volume removal harvest (Harvest Type “C”) – greater than 20 mbf/acre removed 
Harvest type “A” is usually the removal of small diameter trees from the stand. These 
harvests are typically thinnings in small diameter closed stands, but may include other 
harvest treatment depending on the mixture of tree species, site potential and location of a 
stand.   

Harvest type “B” is typically a thinning in large tree diameter stands. However, the 
category may include other harvest methods, for example variable density thinnings, patch-
cutting and clear cuts in hardwood stands. Stand regeneration may be associated with some 
of these harvest types. 

Harvest type “C” represents the harvest design of a larger number of trees and high 
volume removed from the stand. Harvest methods within this category are typically 
associated with stand regeneration. Most common harvest methods are clear cuts, partial 
harvest, shelterwoods and variable density thinnings. The precise harvest method depends 
on the mixture of tree species, site potential and location of the stand and of course, the 
management goals for the site. 

B.2.2.1 DNR Definitions for Specific Timber Harvest Types  
Smallwood Thinning (typically harvest Type A):  A partial cut timber harvest in young 
stands, typically occurring before maturity criteria have been met (see discussion of 
maturity criteria in Chapter 2 page 2-11).  Smallwood thinning maintains or enhances the  
growth potential and quality of the trees left in the stand.    
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Shelterwood Removal Cut (typically harvest Type A):  The second or final harvest in a 
series conducted as part of the even-aged shelterwood system. The purpose is to remove 
overstory trees which create shade levels that are too high for the new understory trees to 
thrive.   

Seed Tree removal Cut (typically harvest Type A):  The second or final harvest in a 
series conducted as part of the even-age seed tree silvicultural system.  The purpose is to 
remove overstory trees which create shade levels that are too high for the new understory 
trees to thrive.   

Selective Product Logging (typically harvest Type A):  A timber harvest which removes 
only certain high value species above a certain size. This is typically a pole/cabin log sale 
or an individual high value tree removal. 

Temporary Retention Removal Cut  (typically harvest Type A):  The second or third 
harvest in a series conducted as part of the even-aged temporary retention silvicutural 
method. Some overstory trees are removed to reduce shade levels that are too high for the 
new understory to thrive. Several removal harvests may be necessary to establish a second 
stand under an overstory of scattered retention trees. 

Late Rotation Thinning (Older Stand Thinning)  (typically harvest Type B):  A partial 
cut timber harvest that extends the stand beyond its maturity criteria to achieve a 
silvicultural objective - habitat, visual, protection of sensitivity resource - that requires a 
stand of large trees. Stands eligible for late rotation thinning are typically at or beyond their 
maturity criteria.  

Phased Patch Regeneration Cut (typically harvest Type B):  An even-age timber 
harvest method using small patch cuts (1 to 5 acres in size) to progressively harvest and 
regenerate a single stand over a period (typically 10-15 years). Several separate patches are 
harvested at a single point in time within a forest management unit. After an adequate 
green-up period (5-10 years) of new trees in the cut areas additional patches are harvested 
and the process repeated until the forest unit is entirely harvested. 

Variable Density Thinning (typically harvest Type B or C): Thinning to create a mosaic 
of different stand densities on a scale of approximately 1/4 to 1 acre. The thinning 
prescription objective is to accelerate structural diversity development in areas where owl 
habitat is needed or to meet other objectives. Snag, down wood, and underplanting 
treatments are also typically included in these thinnings. 

Salvage (typically harvest Type C):  Logging of trees that are dead, dying or 
deteriorating due to fire, insect damage, wind, and disease injuries. 

Clear Cut  (typically harvest Type C):  A timber harvest that removes the entire stand of 
trees except for reserve trees designated for habitat. Reserve trees may be clumped at 
densities exceeding 8 trees per acre. Reserve trees may be clumped or dispersed throughout 
portions of the stand at densities less than ten trees per acre. 

Shelterwood Intermediate Cut  (typically harvest Type C):  The first timber harvest in a 
series conducted as part of the even-age shelterwood system. The purpose is to provide 
shelter (typically shade) and possibly a seed source for the seedlings that are regenerating 
at the site. Up to 20 trees per acre may be left following this harvest. 
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Seed Tree Intermediate Cut (typically harvest Type C):  The first timber harvest in a 
series conducted as part of the even-aged seed tree silvicultural system. The purpose is to 
provide a desirable seed source to establish seedlings. Up to 10 trees per acre may be left 
following this harvest. 

Temporary Retention First Cut  (typically harvest Type C):  A partial cut timber 
harvest in which selected overstory trees are left for a portion of the next rotation. 
Shelterwood and Seed Tree harvests are traditional examples with relatively short retention 
periods (for those trees left after harvest). Habitat objectives increase the length of 
retention periods up to the time of precommercial or smallwood thinnings. The purpose of 
this harvest method is to retain overstory trees without slowing the establishment of a new 
stand. Two-age stands can be an outcome when some level of overstory is left through the 
entire rotation. 

Two Age Management – Westside (typically harvest Type C):  An even-age harvest 
method that is essentially the same as a temporary retention except that the overstory trees 
are not planned for removal until the time of the planned rotation for the younger 
component of the stand. Both will be cut at the same time. 

B.2.3 Harvest Deferrals 

Table B-3. Westside Harvest Deferral Periods 
Description Alt1 Alt2 Alt3 Alt4 Alt5 Alt6

0.25 mile buffer around location of Eagle nests 9999 - - - - - 
Older forests equal to or greater than 150 yrs - - - 9999 - - 
Marbled Murrelet occupied sites 9999 2007 2007 2007 2007 2007
Marbled Murrelet reclassified habitat (occupied) 9999 2007 2007 2007 2007 2007
Marbled Murrelet reclassified habitat (non-occupied) 9999 2007 2007 2007 2007 2007
Additional M. Murrelet rcls habitat for NW and SPS 9999 2007 2007 2007 2007 2007
Buffer around NRF mgmt nest core areas 9999 2052 2052 2052 2052 2052
300 acre nest patch core areas 9999 2052 2052 2052 2052 2052
Admin Stat 1R Spotted Owl circles  9999 2007 2007 2007 2007 2007
Admin SW Spotted Owl circles 9999 2007 2007 2007 2007 2007
Admin Stat 1R Spotted Owl circles  9999 2002 2002 2002 2002 2002
Admin SW Spotted Owl circles 9999 2002 2002 2002 2002 2002
Memo 1 Spotted Owl circles 2007 2007 2007 2007 2007 2007
0.25 mile buffer around location of Peregrines 9999 - - - - - 
Note: 
When deferred areas are released, the land within the deferred area is classified according to one of three land 
classes: riparian and wetlands, uplands with specific management objectives or uplands with general 
management objectives. 
• DNR is currently developing a long-term conservation strategy for the marbled murrelet.  For all 

Alternatives, it was assumed that the long-term strategy would involve landscape management of 
marbled murrelet habitat. Therefore, for modeling the Alternatives, currently identified and deferred 
marbled murrelet habitat was released and put into either “riparian and wetlands” or the “uplands with 
specific management objectives” land class. 
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Table B-4. Acres of Land Deferred from Timber Harvest and Acres by Land 
Classification for Each Alternative  

Acres Deferred from Timber 
Harvest Land Classification 

Year Alts. 
Long-term 
Deferrals 

Short-term 
Deferrals 

Riparian and 
Wetlands 

Uplands with 
Specific 

Objectives 

Uplands with 
General 

Objectives 
1 486,000 40,000 237,0001/ 323,000 306,000 
2 281,000 208,000 215,000 343,000 344,000 
3 213,000 302,000 239,000 328,000 310,000 
4 238,000 280,000 238,0001/ 326,000 309,000 
5 213,000 302,000 239,000 328,000 310,000 

2004 

6 213,000 302,000 239,000 328,000 310,000 
1 486,000  251,0001/ 348,000 306,000 
2 281,000  278,000 477,000 354,000 
3 213,000  346,0001/ 477,000 354,000 
4 238,000  336,000 464,000 354,000 
5 213,000  346,000 477,000 354,000 

2013 

6 213,000  346,000 477,000 354,000 
Data Source: Model output data  (State of the Forest) 
1 The majority of the area in riparian and wetlands in these Alternatives is effectively in long-term deferral. 
 

B.2.4 Silvicultural Implementation Strategies 

Table B-5. Summary of the Range of Implementation Strategies Modeled in 
the Alternatives 

Alternatives 
Silvicultural Elements 1 2 3 4 5 6 

Removed 
volume 
limit1/ 

Up to 35% Up to 35% Up to 35% Up to 35% Up to 35% Up to 60% 
for 

biodiversity 
pathways 

Pre-thin 
stand RD 

55 None 55 55 55 None 

Thinning – 
stand level 

d/D2/  0.9 0.9 0.9 0.9 0.9 0.8 
Priority Second Second Second First Third Third Thinning 

harvest – 
forest level Target3/ 17% 20% 17% 32% 22% 30% 
Fertilization Not applied Not applied Not applied Not applied Applied 4/ Applied 
Reforestation methods Planted 

using 
improved 

stock 

Planted 
using 

improved 
stock 

Planted 
using 

improved 
stock 

Natural 
Regeneration 

Planted 
using 

improved 
stock 

Planted 
using 

improved 
stock 

Assessment of Sensitive 
Resources 5/ 

30% 50% 50% 30% 50% 50% 

1/ The percent is of the pre-thin stand volume   
2/ The d/D ratio is the average diameter of trees removed (d) vs. trees of the original stand (D).  A uniform thinning from 

below is typically between 0.8 and 1.0, overstory removes is 1.0 and greater. 
3/ The thinning target is expressed as the average percentage of the total harvest target used in modeling the Alternative. 
4/ Applied to Douglas-fir stands on better sites (site class I, II and III). 
5/ The percent represents the area of ‘uplands with specific management objectives’ available for regeneration-type harvests. 
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B.2.5 Modeling Process:  Participants and Acknowledgements  

Steering Committee 
• The Lands Steward, Bruce Mackey 
• The Upland Region Operations Coordinator, Jack Hulsey 
• The Policy Director, Rick Cooper, and then Craig Partridge 
• Land Management Division, Julie Sandberg, and then John Baarspul. 
• Region Participation, various participants. 

Technical Review Committee 
• Joseph B. Buchanan (WDFW)  
• Dr. Andrew Carey (USDA Forest Service),  
• William Hamilton (American Forest Resources), 
• Dr. Jim Hotvedt (DNR),  
• Dr. Valerie LeMay (UBC),  
• Bruce Lippke (UW), 
• Roger Lord (Boise Cascade.), 
• Dr. Fred Martin (DNR),  
• Mike Mossmen (Port Blakely Tree Farms, L.P.), 
• Steven McConnell Northwest Indian Fisheries Commission 
• Pam Overhulser (Oregon Department of Forestry) 
• Dr. Don Reimer (DRS Inc.). 
• Dr. John Sessions(OSU)  

DNR Sustainable Harvest Team 
• Angus W. Brodie (project lead) 
• Bryan Lu 
• Weikko Jaross 
• Scott Sagor 
• Eric Aubert 
• Deborah Lindley 
• Andrew Hayes 
• Joanne Wearley 
• Joanne Snarski (to June 2000) 
• Jim Hotvedt (to Feb 2000) 

DNR EIS Review Team 
• Phil Aust 
• Roger Autry 
• Richard Bigley 
• Jane Chavey 
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• Larry Dominguez 
• Danielle Escene 
• John Gamon 
• Wendy Gerstel 
• Dave Gordon 
• Louis Halloin 
• Pete Holmberg 
• Scott Horton 
• Sabra Hull 
• Deb Lindley 
• Fred Martin 
• Karen Ripley 
• Tami Riepe 
• Jim Ryan 
• Steve Saunders 
• Blanche Sobottke 
• Pene Speaks 
• Lee Stilson 

With assistance from D.R. Systems 

• Don Reimer 
• Michael Bowering 
• Trina Sunderland 
• Kristine Allen 
• Mark Perdue 
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B.3. Modeled Harvest Levels 
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